Photoreactivity of histidyl residues in subtilisins Novo and DY. Photooxidation of subtilisins.
Subtilisins Novo and DY were photoinactivated in the presence of methylene blue according to first order kinetics. The competitive inhibitor N alpha-benzoyl-L-arginine protected significantly against inactivation. Under the conditions employed in this study a selective photooxidation of the active site histidine 64 was achieved. Rate constants of 0.32 X 10(-2), s-1 and 0.35 X 10(-2), s-1, were calculated for the Novo enzyme and subtilisin DY, respectively. Apparent pKa values of the catalytically important imidazole group of 7.0 +/- 0.1 (s. Novo) and 7.1 +/- 0.1 (s. DY) were directly determined. The histidyl residues in the two proteases, except the active site histidine, which is the first target of photooxidation, are "buried" in the interior of the protein globule. Conformational studies suggested that the photoreactive histidine is not involved in the stabilization of the protein conformation.